A polymorphism of the endothelial nitric oxide synthase promoter is associated with an increase in autonomic imbalance in patients with congestive heart failure.
In addition to its well-recognized role in the regulation of vascular tone, nitric oxide modulates sympathetic and parasympathetic nervous system activities. Abnormalities of both autonomic control and nitric oxide synthase activity are known to occur in patients with congestive heart failure. Recently, a polymorphism of the promoter of the endothelial nitric oxide synthase (eNOS) gene has been associated with a reduction of eNOS activity. This study tested the hypothesis that patients with congestive heart failure who are homozygous for this polymorphism will have a more advanced imbalance of autonomic activity. Patients who have congestive heart failure were tested for the presence of an eNOS promoter polymorphism (thymidine to cytosine transition [T(-786)C]). Spectral analysis of heart rate variability was performed to quantify sympathetic and parasympathetic autonomic activity, which were compared between subjects homozygous for the polymorphism and all other subjects. Patients homozygous for the polymorphism of the eNOS promoter had a greater autonomic imbalance as reflected by significant differences in high- and low-frequency heart rate variability. These differences in autonomic function were noted in the absence of intergroup differences in patterns of respiratory variability, demographic features, and despite a higher mean ejection fraction in patients homozygous for the polymorphism. Patients with congestive heart failure who are homozygous for this polymorphism of the eNOS promoter were found to have a more advanced autonomic imbalance. This polymorphism may serve as a marker for patients at increased risk for sudden death and more rapid progression of disease.